Investigation of norovirus replication in a human cell line.
Noroviruses (NoVs) belong to the genus Norovirus and are members of the family Caliciviridae. NoVs are the dominant cause of outbreaks of gastroenteritis, but progress in understanding the molecular characteristics of NoV and its replication strategies have been hampered by the lack of a cell culture system or a practical animal model, except for murine NoVs. To elucidate the transcription and replication of the NoV genome, a complete genome of a human NoV genogroup II strain was cloned downstream of a T7 RNA polymerase promoter and expressed in human embryonic kidney (HEK) 293T/17 cells using a T7 vaccinia virus expression system. Bands for a 7.6-kb negative-strand RNA, a 7.6-kb positive-strand genomic RNA, and a 2.6-kb positive-strand subgenomic-like RNA were found in the infected cells. However, recombinant capsid protein (rVP1) and rVP2 were not detected by Western blotting. When a construct containing VP1 and VP2 genes was co-transfected with a full-length construct, the expression of virus-like particles (VLPs) with a buoyant density of 1.271 g/cm3 was observed. We also observed round particles, 20 to 80 nm in diameter, with a buoyant density of 1.318 g/cm3. Our results indicated that NoV RNA was incorporated into the heavier particles. However, further studies are needed to investigate the antigenicity of these particles and to determine if they represent undeveloped VLPs.